INTRODUCTION {#sec1-1}
============

Endobronchial metastasis (EBM) is defined as documented extrathoracic malignancies metastatic to the endobronchus within a bronchoscopically visible range.\[[@ref1]\] Metastases from nonpulmonary malignancies to the lungs are very common and well known, but EBM from extrathoracic malignancies is uncommon ranging from 2% to 28%\[[@ref1][@ref2][@ref3]\] according to the various studies. Although many tumors can metastasize to the bronchus, the most common extrathoracic malignancies associated with EBM are colorectal, breast, kidney, stomach, ovarian, thyroid, uterine, testicular, nasopharynx, prostate, and adrenal carcinomas and sarcomas.\[[@ref4][@ref5][@ref6]\] The time between the diagnosis of the primary tumor and appearance of EBM is approximately 9 months--5 years.\[[@ref7][@ref8][@ref9]\] Most of the times, it is difficult to diagnose EBM from primary bronchogenic carcinoma without the prior history of extrathoracic malignancy, because clinical, radiological, and bronchoscopic findings cannot differentiate these two entities. Diagnosing EBM has clinical importance because of its poor prognosis and different treatment modalities when compared to that of primary bronchogenic carcinoma. In this study, we aimed to investigate the clinical, radiological, endoscopic, and histopathological aspects of EBM in 11 patients.

MATERIALS AND METHODS {#sec1-2}
=====================

This retrospective study includes a total of 11 cases of EBM who underwent bronchoscopic biopsies at All India Institute of Medical Sciences, New Delhi. Detailed clinical history, radiological, bronchoscopic findings, and the interval between primary tumor and metastasis were retrieved from the medical record section. Histopathology blocks and slides of EBM and the primary tumor were retrieved from the filing room of the histopathology section.

All biopsies were done by a pulmonologist with the help of flexible bronchoscopy under sedation. Final diagnosis of EBM was made by microscopic examination, immunohistochemical characterization, and comparing with that of the primary tumor findings.

RESULTS {#sec1-3}
=======

A total of 11 patients were diagnosed as having EBM from extrapulmonary malignant tumors. The youngest was 31 years and the oldest was 85 years with a mean age of 55 years. The 11 patients consist of five men and six women with a male-to-female ratio of 1:1.2.

Primary tumors encountered were carcinoma of the breast (3 cases), colorectal (2 cases), renal (2 cases), thyroid (1 case), cervix (1 case), endometrium (1 case), and dedifferentiated liposarcoma of the thigh region (1 case) \[[Table 1](#T1){ref-type="table"}\].

###### 

Summary of the 11 cases of endobronchial metastasis

  Primary site (number)   Type of malignancy                        Interval of metastasis (years)   Age (years)      Sex                      Outcome survival
  ----------------------- ----------------------------------------- -------------------------------- ---------------- ------------------------ ------------------
  Breast (3)              Invasive ductal carcinoma (grade II)      3, 6, and 8                      31, 54, and 64   Female, female, female   Surviving
  Colon (2)               Adenocarcinoma (WD)                       3 and 5                          55 and 75        Male, male               Surviving
  Renal (2)               Clear cell carcinoma (nuclear grade I)    6 and 2 (months)                 48 and 63        Male, male               Surviving
  Endometrium (1)         Endometrioid carcinoma                    4                                64               Female                   Surviving
  Cervix (1)              Nonkeratinizing squamous cell carcinoma   5                                54               Female                   Surviving
  Thyroid (1)             Papillary carcinoma                       2                                56               Male                     Surviving
  Thigh (1)               Dedifferentiated liposarcoma thigh        7                                46               Female                   Surviving

WD: Well-differentiated

Most common clinical symptoms included were cough in seven patients (63.6%), dyspnea in two patients (18.2%), and hemoptysis in two patients (18.2%).

On endobronchial findings \[[Figure 1](#F1){ref-type="fig"}\], exophytic growth and growth completely occluding the left upper lobe bronchus were found in 4 cases, right intra bronchial growth in1 case, right upper lobe bronchus growth extending into right main bronchus in 2 cases, multiple nodular outgrowths in right upper and bronchus intermedius in 1 case, exophytic growth in the right upper lobe bronchus in 1 case, infiltrative growth in the right lower lobe bronchus in 1 case, and growth completely occluding the right upper lobe bronchus in 1 case. These lesions were located in the main bronchus in ten patients (six lesions were in the right main bronchus \[54.5%\] and four in the left main bronchus \[36.5%\]) and right truncus intermedius in one patient (9.0%).

![Flexible bronchoscopic images show endobronchial metastasis with (a) partial occlusion (b) and complete occlusion of the bronchial lumen](LI-36-212-g001){#F1}

Chest X-ray and computerized tomography of the thorax showed hilar mass (4 cases), multiple lung nodule (3 cases), lung collapse (2 cases), consolidation (1 case), and mediastinal lymphadenopathy (1 case).

The final diagnosis of EBM includes metastasis from \[[Figure 2](#F2){ref-type="fig"}\] intraductal carcinoma breast (3 cases), adenocarcinoma colon (2 cases), nonkeratinizing squamous cell carcinoma cervix (1 case), endometrioid carcinoma uterus (1 case), clear cell carcinoma kidney (1 case), papillary carcinoma thyroid (1 case), and dedifferentiated liposarcoma of thigh (1 case).

![Endobronchial metastasis from (a) endometrial carcinoma, (b) adenocarcinoma colon, (c) nonkeratinizing squamous cell carcinoma cervix, (d) papillary carcinoma of thyroid showing immunopositivity for thyroglobulin antibody, (e) intraductal carcinoma breast showing strong estrogen receptor positivity and (f) clear cell carcinoma of kidney showing strong CD10 positivity](LI-36-212-g002){#F2}

Immunohistochemical findings include \[[Figure 2](#F2){ref-type="fig"}\] estrogen receptor and progesterone receptor along with gross cystic disease fluid protein 15 positivity in carcinoma breast. Cytokeratin 7, cytokeratin 20, Carcinoembryonic antigen positivity, and negativity for thyroid transcription factor-1 in adenocarcinoma colon. Pan-cytokeratin and vimentin positivity in endometrioid carcinoma uterus. Pan-cytokeratin and CD10 positivity in clear cell carcinoma kidney. Cytokeratin 19 and thyroglobulin positivity in papillary carcinoma thyroid. Focal S100 positivity in dedifferentiated liposarcoma. Immunohistochemical stains were not useful in nonkeratinizing squamous cell carcinoma cervix; however, it showed positivity for *P* 40.

The interval from the diagnosis of primary malignancy to EBM was 2--7 years with the mean duration of 36 months, and all of them are still surviving and are under follow-up till date.

DISCUSSION {#sec1-4}
==========

Metastases from nonpulmonary malignancies to the lungs are very common, but EBM from extrathoracic malignancies is uncommon constituting about 1.1% of total endobronchial tumors.\[[@ref10]\]

According to the literature, EBM is observed in various types of malignancies, including colorectal, breast, kidney, stomach, ovarian, thyroid, uterine, testicular, nasopharynx, prostate, adrenal carcinomas, sarcomas, histiocytoma, and plasmacytomas.\[[@ref10][@ref11][@ref12][@ref13][@ref14][@ref15][@ref16]\] The most common EBM is from carcinomas of the colorectal region followed by the breast and kidney.\[[@ref13][@ref14][@ref15]\] This was very well correlated with our study as carcinoma breast and colon were the most common. EBM is clinically, radiologically, and bronchoscopically indistinguishable from that of primary bronchogenic carcinoma in most cases. They should be confirmed by histological, immunohistochemical findings along with comparison with that of primary tumor which is important because EBM indicates poor prognosis with different treatment regimen when compared to that of primary bronchogenic carcinoma.

Few studies\[[@ref5][@ref6][@ref7][@ref8]\] described the histological changes observed in the bronchus at the site of metastatic involvement. They reported the earliest changes to be permeation of the mucosal lymphatic by malignant cells and distension of the lymph channels, subsequently followed by coalescence of the swollen lymphatics to form solid tumor masses under the bronchial epithelium. In the more advanced stages, the tumor tissue ulcerates through the epithelial layer to form a polypoid mass within the bronchial lumen. Eventually, the entire mucosal lining is replaced by malignant tissue resulting in stenosis of the bronchial lumen.

EBM is often a late sign of the primary tumor, but can rarely be detected before the diagnosis of the primary tumor.\[[@ref5][@ref6][@ref7][@ref8]\] In this study, all patients were presented after the diagnosis of the primary tumor, and EBM was the late sign of systemic metastasis. All of them on follow-up were presented with gradual onset of respiratory symptoms and flexible bronchoscopic examination detected EBM. On histological examination, all the cases were of similar histomorphology with that of the primary tumor and relevant immunohistochemical staining results supported this.

According to the various published literature, the mean time interval between the primary malignancy and EBM may vary from 9 months to 5 years, but in our observation, the longest duration was 7 years.

Common chest radiological findings in EBM depends on the extent and severity of metastasis which includes atelectasis, visible tumors with hilar masses followed by multiple pulmonary nodules, mediastinal or hilar lymphadenopathy, lung mass, collapse, and consolidation. The most common symptoms mentioned are cough and hemoptysis followed by dyspnea and wheezing in patients with EBM.\[[@ref10][@ref11][@ref12][@ref13][@ref14][@ref15][@ref16]\] In our series, cough was the most frequent symptom followed by chest pain and dyspnea. This indicates that if there is any one of these symptoms in a patient with extrapulmonary malignancy, especially breast, colon or renal tumors, bronchoscopic examination is must to exclude EBM. Few studies also reported that asymptomatic patients might range from 20% to 62.5%. It is still not clear that why EBM is more commonly detected in these tumors. Because flexible bronchoscopy is routinely not performed in all metastatic tumor patients, the exact incidence of these lesions may still be higher.

In most of the cases, EBM is known to manifest late in the course of cancer progression; however, there are cases of lesions being diagnosed at the same time as primary tumors.

The treatment modality of EBM is determined by the histologic features of the primary tumor, biologic behavior and anatomic location, evidence of other metastatic sites, present symptoms, patient performance status, and life expectancy. If the tumor is surgically resectable, resection is the appropriate treatment of choice. Therefore, the accurate diagnosis of EBM is very important for decisions regarding treatment modality. Moreover, regular follow-up is important, even in patients without any respiratory symptoms.

CONCLUSION {#sec1-5}
==========

As a conclusion, various extrapulmonary tumors can metastasize to the bronchus. Symptoms and radiographic findings are similar to those of primary lung cancer. EBM develops in various types of malignancies at various times with unremarkable manifestations. It should be differentiated from primary lung cancer because of its poor prognosis and different treatment regimen. Although the mean survival time is usually short, long-term survivors were also reported. Consequently, treatment must be planned according to the histology of the primary tumor, evidence of metastasis to other sites, and the medical status of the patient. Therefore, physicians should consider the possibility of EBM in diagnosed cases of extrathoracic malignancies presented with respiratory symptoms during follow-up, and flexible bronchoscopic examination along with histological confirmation should be done to rule out EBM.
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